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PROPELLER RESEARCH TUNNEL- 
By Fred S. Weick. 

Summary 

Tests were made at the request of the Bureau of Aeronautics, 
Navy Department, on fom- racing type airfoils of o--foot chord 
and 12-ioot span in the 20-foot air stream of the Propeller Re- 
search Tunnel at 100 m.p.h., in order to determine the high 
speed characteristics of the v;ings. The airfoil sections tested 
were the N-9, N-38, C-62, and the N«-46, which is a C^52 
with rounded leading edge. The results indicate that the N-4o 
has about 12 per cent lov;er minimum drag than the regular C-62 
section, end that both the N-3S and the N--46 have the ex- 
ceptionally low minimum drag coefficient C^.^^^^^ = .0073. 

Tests 

Tests of the high speed aerodynamic characteristics of four 
racing type airfoils were made in the 20~foot air stream of the 
Propeller Research Tunnel (Reference l), at the request of the 
Bureau of Aeronautics, Navy Department. 

The airfoils tested v;ere the N-9, N-38, C-62, and the 
N-46. The shapes of these sections are sho\m in Figures 3-6, 
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and the dimensions are given in Table I. The N-9 section was 
obtained from the Gottingen 398 "by reducing all of the ordinates 
(based on the chord line) in the same proportion, and the 
was obtained in the sai'ne inanner from the R.A^F* 25 excepting 
thcit the ordinates were increased instead of decreased. The 
wind tunnel r.odels had a span of 12 feet and a chord of 3 feet, 
with the exception of the y/hich was made by cutting dowTi 

the original sharp nose of the G^62 airfoil, leaving the chord 
2.974 it. instead of 3 ft. The dimensions v/ere accurate to v/ith 
in about l/32 inch. The airfoils were built up of wood, the 
leading and trailing edges being of solid lairdnated construction 
and the central portion being covered with l/S inch plywood. 
Figure 1 is a photograph of a completed airfoil* 

With the airfoils mounted in the tunnel as shown in Figure 
2, the lift and drag forces were measured at an air velocity of 
approxima^tely 100 mi.p.h,, and at angles of attack varying by 
1-degree intervals from that for zero lift to +4 degrees. Since 
only the high-speed characteristics of the wings were desired, 
it Was unnecessary to run the tests at higher ajigles of attack, 
and thus it was possible to use relatively small supports having 
very low tare drag. In fact, the tare drag was only about 8 per 
cent of the lowest drag measured for any of the wings. In mak- 
ing the tests, four readings were taken at each angle of attack. 

The tests were run at a Reynolds Number of about 2,800,000 
which is something over three-fourths of that obtained in the 
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Variable Density Tunnel at 20 atmospheres pressure v/ith the us- 
ual 5-inch chord airfoil. Judging from tests on scale effect 
made in the variable density tunnel, the scale of these tests 
is sufficiently high that further increase of Reynolds Number 
may be expected to have an almost negligible effect on the aero- 
dynsjuic force coefficients. 

Results 

The results of the tests are given in the form of polar 
curves for each of the sections in Figures 3 to 6 inclusive. 
The values of the lift and drag coefficients and angles of at- 
tack obtained from the faired curves are given in Table II. 
Corrections have not been made for i^-ind tunnel constraint since 
this is negligible at the low lift coefficients occurring near 
mi n i mum dr ag • 

The polar curves for all four airfoils are plotted for com- 
parison in Figure ?• The N-38 and the N-46 have the lowest min- 
imum drfig: coefficient Cp^^^ being .0073 for each of these sec- 
tions. The N-58, however, is very slightly superior at higher 
lifts. These two sections have considerably lower minimum dra.g 
coefficients than the regular C-63 and the N~9, for which the 
values are .0083 and .0088,. respectively. The profile drags are 
plotted for comparison in Figure 8. 
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Rounding the sharp nose of the G-62 produced the remarkable 
reduction of 12 per cent in minimum drag. The polar curves for 
the C-62 and the N-46, "both based on the original area to afford 
direct comparison, are plotted in Figure 9. 

Langley Memorial Aeronautical Laboratory, 

National Advisory Committee for Aeronautics, 
Langley Field, Va. , July 26, 1928. 
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Figs. 1 & 2 
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Fig. 4 
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Fig. 5 




Fig. 5 
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Fig. 5 
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Fig.? 
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Fig. 9 
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